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FOSSIL DIATOMS FROM LAKEVILLE BOG,
INDIANA1
By

JACK

R.

WEAVER

In the study of diatoms, bogs furnish an excellent record of dia
tom flora during the post glacial period. As a result of the Late
Wisconsin glacial activity Northern Indiana was dotted with nu
merous lakes, many of which are of the kettle-hole type and have
become extinct due to deposition of marl and peat. In many bodies
of water where diatoms are present, a portion of this sedimentation
is composed of the silicified walls of the diatom cells which remain
unaltered after the death of the organism. Thus diatoms become
deposited and preserved in stratigraphic order.
Diatoms although a somewhat isolated group in the organic world,
appear to be more sensitive indicators of ecological conditions than
the higher plants. Diatom growth is controlled by such factors as
temperature, light intensity, amount of dissolved gasses, minerals
and nutrients as well as the chemical composition of the water. Most
of these can become limiting factors thus influencing the flora present
or preventing their growth entirely.
In bogs the water as a rule is high in humie acid and low in dis
solved nutrients and oxygen. As a result, an acid condition develops
which means that only a specialized flora can exist. The different
species, which are commonly found in peat, have been referred to by
Hanna (4) as the "peat bog flora." Some of the common diatom
genera composing this flora are Eunotia, Pinnularia, Fragilaria,
Navicularia, Melosira, Cyclotella, Nitzschia and Frustulia.
The study of Lakeville bog had two objectives first, to identify
the species found at the various levels; and second, to use degree of
abundance of certain genera and species as indicators of changing
ecological conditions as the bog developed from an open lake to
maturity.
, A portion of a thesis submitted in partial fulfillment of the requirements
for the Master of Scienee degree in the Division of Graduate Instruction.

126

Interest in pc
where their rclatic
seen. The study
nature in this caUl
cally inhabits bogs
in 1864 and was d
Mountains of 1\ e\
workers who hal,'
.diatom floras in r
(10) are Cunnin~
Alabama, and :lila
tion at Washingt
study of Florida 1
of Dismal SwamI
Patschke bog, Te:
Most of the s
have been solely a
diatoms are sens
knowing these ec
the past climatic
its origin until th

Lakeville bOR
2 east), Union Tc
a total depth of :
levels. The sec1in
and 30-foot leveh
brown in color, Ii
extent of decayed
Since glaciatio
Northern Indian<l
Bog begins early
formation of peat
factor. Hanna! I
average rate of a
the rate of .72-2.
of deposition it is

ville Bog could vary from 16,000 to 50,000 years assuming that the
rate of deposition had been constant. At best, these figures are only
estimates and cannot be made with any claim of accuracy.
METHODS

,

The peat samples were obtained from Lakeville Bog by the use
of the Hiller type borer. They were taken from each foot level from
the surface to the botto'm of the bog. This material was placed into
bottles, corked and then sealed with paraffin pending its preparation
for microscopic study.
The process of cleaning diatoms involves the separation of the
small silicious frustules from the peat and other material composing
the bog deposit. The cleaning method used in the present study was
a rather simple procedure but produced excellent results. A small
amount of peat material (2-3 cc.) was placed into a test tube with
approximately 10 cc. of distilled water. The peat and water were
then heated and violently shaken until all the peat material was
thoroughly washed. The water and peat material were then placed
into a small crucible and by the use of a pipette the water which
contained the diatoms was removed, leaving most of the peat material
in the crucible. This process permits the separation of a large portion
of the diatoms present in the original sample.
A drop of water containing the diatoms was placed on a cover
glass, distributed evenly over the surface and then dried. The pre
pared cover glasses were mounted on glass slides by the use of hyrax,
a special mounting medium with a high refractive index.
Fouli slides with two cover glasses each were prepared for each
foot level, thus assuring that most of the species present would be
represented. Extreme care was taken to eliminate contamination of
the material while in preparation, thus preventing introduction of
errors in the record of distribution.
An attempt has been made to identify every species present in
each foot level. In the 12- and 13-foot levels, where the flora is well
developed, five hundred individual diatoms were identitred and the
percentage of each species observed was computed. The results of
this computation are represented in table 1.
Reference to name authority, distribution and habitat characteris
tics (wherever possible) will be made in the systematic section of
this paper.
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ODSERVAnONS
The distribution of diatoms in Lakeville Bog is rather unusual in
that a well-developed diatom flora is expressed ;n only the 12- and
13-foot levels. ' Several of the remaining levels contain diatoms or
numerous fragments, but these are not of sufficient abundance to be
considered indicative of the conditions which were present at the time
of deposition. Twenty specics representing 11 genera of diatoms
were observed to be present in the bog.
From the 30- to the 23-foot level there were 110 diatom frnstu1es
or fragments but numcrous sponge spicules were observed. Sedi
ments at the 22- and 21-foot levels were of an unconsolidated nature
so that no sample conld be taken. The 19- to the 16-foot levels COI1
tained a few scattered fragments of frustules which appeared to
consist mainly of the genera Eunotia and Pinnularia. The IS-foot
level had numerous species present but their frequency was very
small. Very little material was available for observation in the 14
foot level, but a few frustules of Gomphonema sa?'cophag~ts and
Melosira italica were observed.
In the 12- and 13-foot levels where the diatom flora is weU de
veloped the percentage of each species observed is represented in table
1. The 13-foot level had an abuandant flora with Melosira italica
composing 94 per cent, Cyclotella meneghiniana., 3.4 per cent, and
GO'Inphonema sarcophagus, 1.4 per cent. Melosira italica had the
highest frequency and abundance of any species in the bog.
In the 12-foot level 1Vlelosira italica composed 55.4 per cent,
Cyclotella meneghiniana, 11.2 per cent, and Fragilaria construens
9 per cent of the forms present. The larger sl~ecies such as Cymbella
aspera, CY1nbella cuspidata, Navicula amen:cana, Naruicula seman,
Pinnularia major and Pinmtlaria streptoraphe had their greatcst
abundance in the 12-foot level but in comparison with the smaller
forms they clo not appear very numerous. Most of the larger forms
are present in the 13- and IS-foot levels but their abundance is very
low.
All of the species present in the bog were found represented in
the 12-foot level except Ampho1'G o-valis, which was present only in
the 13-foot level. All of the species tabulated had a greater abund
ance in the 12-foot level than in the 13-foot level with the exception
of M elosiTa italica. From table I it is seen that the most abundant
species appearing in the bog are M elos-ira italica, C yclotella meneghini
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ana, Gotllphonel1ta sarcophagus and Fragilm'ia, eonstmens.

From the 11- to the I-foot level there are only a few scattered
fragments of diatom frustules with an occasional isolated form.
Cyclotella 1neneghiniana appeared in the 7-, 6- and 5-foot levels with
a very few frustu1es in each. The fragments present seemed to be
mainly of the genera Eunotia and Pinnularia.
SYSTEMATIC SECTION
Amphora ovalis Kutzing 1844

Occurrence: only in the 13-foot level and represented by only
three frustu1es. It is possible that they were carried into the bog
by some external force. A fresh water species common in ponds.
Illustrations seen: Boyer (1) pI. 15, f. 7; Pasher (8) p. 142,
F. 311 ; Van Heurck (7) pI. 1, f. 1-7.
Cydotella meneghiniana Kutzing 1844

Occurrence: best represented in the 12- and 13-foot levels, al
though it appeared in the 6·, 7-, 14- and 15-foot levels. A common
fresh water species.
Illustrations seen: Boyer (1) pI. 2, f. 6; ]ustedt (6) p. 100, f.
67c; Van Heurck (17) pI. 94, f. 11.
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C)lmbelia aspera (Ehr.) Cleve 1894

f.213;A.~

Occurrence: in the 12-, 13- and 15-foot levels. being most abund
ant in the 12-foot level. Patrick (9) reports this species as being
frequent in a lake with a pH of 7.3. A common fresh water species.
Illustrations seen: Boyer (1) pI. 18, f, 1; Hustedt (6) p. 365,
f. 680; A. Schmidt (15) pI. 9, f. 2; Van Heurck (17) pI. 2, f. 8.

f. 284; Van

CYl11.belia ntspidata Kutzing 1844
Occurrence: in the 12-, 13- and 15-foot 1,evels, being best de
veloped in the 12-foot level. Frustules badly eroded or broken.
A fresh water species generally distributed northward.
Illustrations seen: Boyer (1) pI. 18, f. 17; Van Heurck (17)
pI. 2. f. 3; A. Schmidt (15) pI. 9, f. 50-53.
Eunotia formica Ehrenberg 1843

Occurrence: in only the 12- and 13-foot levels with only a few
specimens represented. The length of the frustules seemed to vary
somewhat. A fresh water species found in ponds of New England.
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Illustrations seen: A. Schmidt (15) pI. 27, £. 305; Van Heu:ck
(17) pI. 134, £. 1.
Eunotia monodon v. majo?, (W. Smith) Hustedt apud Pasher 1930

Occurrence: most abundant in the 12- and l3-foot levels but also
represented in the 5- and IS-foot levels. Prustules quite variable in
size and striation. Patrick (9) reports this species as being in asso
ciation with surface littoral vegetation. A fresh water spec'ies qnite
common in New England lakes.
Illustrationsseen:A. Schmidt (15) pI. 287, £. 103;p1.271, £.13,14.
Eunotia pectinalis v. 11~inor (Kutz.) Rabenho'rst 1864
Occurrence: most abundant in the 12- and 13-foot levels but also
represented by one frustule in the I-foot level. A fresh water species
frequently found in swamps and bogs.
Illustrations seen: Hustedt (6) p. 80,£. 239; Van Heurck (17)
pI. 33, F. 20-21.
Eunotia pral'rupta v. bidcns (Ehr.) Grunow 1880
Occurrence: in only the 12- and 13-foot levels. Patrick reports it
as being associated with F ontinalis and Sphagnum. A fresh water
species common in peat deposits.
Illustrations seen: Boyer (10) pI. 13, f. 19; Hustedt (6) pI. 173,
f. 213; A. Schmidt (15) pI. 273, f. 26-28; W. Smith (16) pI. 33,
f. 284 ; Van Heurck (I7) pI. 34, f. 20.
Fra,ql:1aria bl'cvistriata Grunow apud Van Heurck 1881
Occurrence: in only the 12- and 13-foot levels wit~ only a very
few specimens present. A fresh water species common in lakes.
Illustrations seen: Hustedt (6) p. 145, f. 151; A. Schmidt (IS)
pI. 307, f. 10-14.
Fragilaria cOl1sll'uens (Ehr.) Grunow 1862
Occurrence: only the l2-and 13-foot levels, The frustu1es present
were extr~mcly variable in ontline. A common fresh water species.
Illustrations seen: Boyer (1) pI. 10, £. 30; Hustedt (6) p. 145,
f. 131; W. Smith (16) 2: pI. 34, f. 291.
Gomphonema sarcophagus Gregory 1856
Occurrence: rather well developed in the 12- and 13-foot levels,
A very few frustllies were also present in the 14-, 15-, 17- and 18
foot levels. A fresh water species appearing as a fossil in Canada.
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Illustrations seen: Boyer (1) pI. 19, f. 16; A. Schmidt (15)
pI. 234, f. 36-37; Van Hellrck (17) pI. 25, f. 2.
Melosira italica (Ehr.) Kutzing 1844

Occurrence: best expressed in the 12- and 13-foot levels although
a few isolated frustliles appeared in the 14-, 15-, 17- and 18-foot
levels. As reported by W. Smith (16) there has .been much confu
sion in the synomony of Melosira italica, Melosira oricholea and
Melosira italica v. crenula/a. W. Smith places all the above forms
together because of the much diversity in the length and breadth as
well as a greater or less distinctness of denticulations. Many spores
of this species were present in the 12-foot level. A common fresh
water species.
Illustrations seen: Van Heurck (17) pI. 88, L 7.
Navicula americana Ehrenberg 1843
Occurrence: in the 12-, 13- and IS-foot levels. It apparently
reached its best development in the 12-foot level where it was most
common. A fresh water species and found occasionally in ponds.
Illustrations seen: Boyer (I) pI. 26, f. 8: Hustedt (6) p. 280,
f. 464; Van Heurck (17) pI. 12, f. 37.
Navicula seman Ehrenberg 1843
Occurrence: in the 12-, 13- and IS-foot levels but reached its best
development in the 12-foot level. Patrick (9) reports finding this
species in a bog. 'A fresh water species found hequently as a fossil
in the eastern states. It may occur in ponds of New England.
Illustrations seen: Boyer (1) pI. 26, f. 11; A. Schmidt (15)
pI. 72, f. I.
Nitzschia spectabilus v. a1"nericana Grunow, Cleve and Gru!]ow 1880
Occurrence: apparently present in many levels of the bog; but
because the frustules were always broken, it was difficult to make
a determination accurately. It was apparently well developed in the
12- and 13-foot levels and was present in the 14- and IS-foot levels.
This form seems to be a fossil in post glacial deposits as reported
by Boyer (1). A fresh water species present in New England ponds.
Illustrations: Boyer (1) pI. 33, f. 3; pl. 39, f. 1.
Pinnularia lMa (Dreb.) W. Smith 1853
Occurrence: in the 12- and IS-foot levels but had very few
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Illustrations seen: Boyer (1) pI. 30, f. 23; A. Schmidt (15)
pI. 45, f. 5-8; W. Smith (16) pI. 18, f. 167.

Pinnularia major (Kutz,) W. Smith 1853
Occurrence: rather well developed in the 12- and 13-foot levels;
it appeared to be the most abundant species of Pinnu1aria present.
A fresh water species common eastward.
Illustrations seen: Boyer (1) pI. 28, f. 4; A Schmidt (15) pI.
42, f. 8; W. Smith (16) pI. 18, i. 162; Van Heurck (17) pI. 5, f. 3-4.
Pinnularia streptoraphe Cleve 1891
Occurrence: rather well developed in the 12-foot level but also
present in the 2-, 13- and IS-foot levels. A fresh water species
present in New England ponds.
Illustrations seen: A. Schmidt (15) pI. 42, f. 7.
Pinnularia viridis Ehrenberg 1843
Occurrence: best represented in the 12-foot level but present,
with only one frustule observed, in the 2 and 17-foot levels. A
common fresh water species.
Illustrations seen: Boyer (1) pI. 29, f. 2; A. Schmidt (15)
pI. 42, f. 11-14; Van Heurek (17) pI. 5, f. 5.
Tabella1"ia fenestrata (Lyng.) Kutzing 1844
Occurrence: most abundant in the 12- and 13-foot levels. Some
fragments of this species were present in other levels but in no case
did it become numerous. This species seems to prefer shallow water
and is common in streams and ponds.
Illustrations seen: Boyer (1) pI. 8, f. I; Brull (2) pI. 9, f. 13;
Hustedt (6) p. 22, f. 99; W. Smith (16) 2: pI. 43, f. 317.
DISCUSSION
The distribution of diatoms in the Lakeville bog is rather unusual
in that a well developed flora is present in only the 12-and 13-foot
levels. The assemblage which is present, howevcr, is very charac
teristic of peat bog floras. In order to give a detailed account of the
successional change of the diatom flora in the bog, each foot level
will be discussed as to tbe character of the sediments. The 30-foot
level was composed of marl and contained little or no plant remains.
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There were also no diatom frustules or fragments present in this
level. At the 29-foot level sponge spicules were observed and these
became increasingly more abundant to the 23-foot level wherc sponges
apparently reached their maximum development in the bog. No
diatom frustules or fragments were observed in any of these levels.
By comparing the ecological requirements of fresh water sponges
as reported by Jewell (7) and those of diatoms, it is seen that they
require many of the same conditions for existence. Especially im
portant is the amount of dissolved salts and nutrients in the water.
The fresh water sponges seem to have a wider range of tolerance
to most ecological conditions such as nutrients, minerals, pH, and
light than diatoms and therefore are able to exist where diatoms
are not. In the levels where diatoms are present the number of sponge
spicules seems to be less.
I
•
From the 20- to the 16-foot level conditions apparently were not
favorable for the growth of either diatoms or sponges. Scattered
fragments of diatom frustules were observed which were too small
for positive identification, but appeared to consist mainly of the
genera Eunotia and Pinnularia. These two genera are characteristic
of strongly dystrophic water conditions.
Beginning with the IS-foot level conditions more conducive to
the growth of diatoms must have been present. The flora of this
level is rather well represented by numerous forms but all are very
low in abundance. The available material from the 14-foot level
was such a small quantity that the writer feels a true representation
of this leNel was not obtained since very few frustules were observed
of species which were rather abundant in the 15- and 13-foot levels.
The species present in the IS-foot level became most abundant
in the 13- and 12-foot levels. In only these two levels is a diatom
flora sufficiently abundant to indicate favorable environmental con
ditions. We must thus assume that the bog during the greater part
of its history was not a favorable habitat for diatoms. The abundant
planktonic forms in the 12- and 13-foot levels such as Melosira and
Cyclotella seem to be closely correlated with. the temperature of the
water as well as with dissolved nutrients and gasses. Temperature
can be one of the most important factors influencing diatom growth
as it affects the solubility of salts present in the water.
The fossil pollen study of Lakeville Bog by Hamp (S) would
indicate that warmer, drier climate was making an appearance about
134
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the time the IS-foot level was deposited and continued during the re
maining time of deposition of bog material. These conclusions are
based on the assumption that an increase of Qucrcus indicates a
warmer climate and a decrease of Acer indicates a drier climate.
These conditions are noticeably apparent bcginning at the IS-foot.
level, as indicated by the pollen frequency of these two species,
The diatom flora in the II-foot level ends abl'Uptly and does not
appear again in any of the succeeding levels. The 11 to I-foot
levels have a few isolated forms which were present in the 12- and
13-foot levels but never reach a frequency of importance. The scat
tered fragments of diatom frustules in these levels would indicate
that perhaps Pinnularia and Eunotia were the dominant species.
In summarizing the ecological factors which are indicated by the
distribution of diatoms and the species present, it is evident that many
changes took place during the filling in of the bog. 'The water
conditions to the 23-foot level were perhaps of an oligotrophic nature,
being low in dissolved nutrients, thus the absence of diatoms. From
the 20- to the 16-foot level the water apparently became of a dystro
phic character. At the IS-foot level the water became warmer and
began to approach eutrophic conditions as evidenced by the large
number of genera present. Apparently eutrophic conditions were
reached in the 12- and 13-foot levels where the greatest distribution
and frequency were reached. The abundance of such genera as
Melosira, Cyclotella, Cymbella and Gomphonema are strongly indica
tive of eutrophic condition:;. This condition was apparently short
lived as indicated by the sudden disappearance of the diatom flora
from the 11 to the I-foot level. The increase of such genera as
Pinnularia, Eunotia and Gomphonema in the 12-foot level in com
parison to the 13-foot level indicated perhaps a shallowing of the
water which could bring about dystrophic conditions, This would
account for the few scattered fragments of frustules of Eunotia and
Pinnularia in the I l to I-foot levels which indicate dystrophic
conditions.
SUMMARY AND CONCLUSIONS
I. This paper presents a study of fos:;il diatoms present in Lake
ville Bog, Indiana.
2. Twenty species of diatoms representing eleven genera were
found.
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3. A well developed flora was expressed only at the 12- and
13-foot levels.
.
4. Melosira italica showed greatest abundance totaling 94.2 per
cent of the organisms of the 13-foot level and 55.4 per cent in the
l2-foot level.
5. The dominant species from the standpoint of abundance are
M,··lor;ra italica, Cyclotella 111,rmeghi11.iana, Gomphonem.a sarcophagus
and Fragila.ria construens.
6. All species tabulated had a greater abundance in the 12-foot
level than in the 13-foot level except 111 elosira italica.
7. Lack of diatom frustu1es or fragments in the 30- to the 23
foot level indicated that oligotrophic water conditions had existed
in the bog when sediments of these levels were being deposited.
. 8. Warmer climate introducing eutrophic water conditions is
perhaps responsible for the well developed flora in the 12- and 13
foot levels.
9. The scattered fragments of the genera Eunotia and Pinnularia
in the 11- to the I-foot levels suggest that dystrophic water conditions
existed while sediments accumulated at these levels.
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Distribution of diatoms as to foot levels in Lakeville Bog.
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